INTRODUCTION
It is now well known that stress alters the properties of superconductors; the many sessions entitled "Stress Effects on Superconductors" in the International Cryogenic Materials Conference and the Applied Superconductivity Conference bear witness to the practical importance of this topic. Studies of changes in the critical properties of superconducting compounds as the size and shape of their crystallographic architecture are varied by external stress provide helpful insights into the relations between superconductivity and their physical properties, such as electronic and vibrational structure and interatomic bonding. It is the purpose of this paper to review briefly and discuss the salient features of the dependence of the superconducting critical temperature, magnetic field, and current density of A15 compounds (e.g., Nb3Sn and V 3Si) upon elastic strain, with emphasis on "nonhydrostatic" strain states in which the shape, as well as the size, of the unit cell is varied. Furthermore, the implications of the strain-dependent properties of the compounds for the behavior of elementary composite conductors are examined; in addition to its relevance to technological applications, this is important because many of the experiments on strain dependence have been made with composite rather than free-standing specimens. Finally, this is not intended to be an exhaustive review (see the recent and excellent review by Koch and Easton [1] for a wide-ranging and thorough review of stress effects), and the author has drawn heavily and unabashedly upon the recent work of his colleagues at Brookhaven National Laboratory to illustrate a number of points.
THE ELASTIC STRAIN DEPENDENCE OF THE CRmCAL TEMPERATURE
Neither the magnitude nor the functional form of the strain dependence of the critical temperature, Te, is unequivocally well established for any A15 compound. This is due, in part, to two factors: the existence of the cubic ~ tetragonal martensitic phase transition that occurs in many A15 compounds e] and the related occurrence of nonlinear stress-strain relations under some circumstances [3] . Before discussing the uncertainties, however, a phenomenological framework to characterize the strain dependence of Te in both single and poly crystals should be established.
Following Testardi [4] , one might reasonably expect the strain dependence of Te for a single crystal to be described by
where f' : is the strain (written as a six-component vector) and r and ~ are tensors for which the components must be found experimentally. The number of distinct, nonzero elements is governed by crystal symmetry (e.g., ~ has the same symmetry as the elastic moduli); for crystals with cubic symmetry, equation (1) becomes
Thus in this framework, one requires four coefficients to describe the strain dependence of Te for a cubic crystal.
If through the martensitic transition, the crystal becomes tetragonal above the superconducting transition, as it does in several A15 compounds, more constants are required. For example, terms linear in (el -e2) , (el + e2 -2e3), ... are now permitted by symmetry, and more than three distinct constants appear in~. Furthermore, such an expansion is only appropriate for a single-domain crystal. In general, crystals exhibiting martensitic transformations are multidomained, and in most practical applications, multidomained poly crystals are encountered. Finally, the martensitic transition in A15 crystals can be suppressed by stress as well as disorder [2] , so the degree of transformation in a polycrystal subject to a triaxial strain state with strains of the order of 1 % is problematic. Because of these complications, the discussion is limited to nontransforming crystals for simplicity, but the principal conclusions are expected to be independent of this restriction.
An equation describing the Te of a random polycrystalline aggregate, for which each of the grains obeys equation (1), is obtained by the following angular average. Suppose that the polycrystal is subjected to a triaxial strain state with principal strains el p, e2p, and e3p' A particular grain, denoted by i, has strain components referred to the crystal axes of that grain given by £(i) = L(i)'£p, where the elements of the transformation matrix, L, are direction cosines between the crystal axes and the principal axes [5] . Thus by equation (1), the critical temperature of that grain, Te (i, £) , is given by 
where the brackets denote angular averages. (This approach is analogous to the Voigt constant-strain approximation for the elastic moduli of polycrystals.)
